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1 

m*hnft&mw.m&^mm<mft»k. saw** 

XttK»««wB«**t*:ii*aSlll»-T'fc. MEW***) 
^3£B i f4K»«twBR $ JxfcR&hffi i «: JUTf £ C 

[ffit#9l3] ifflSEfflSt^HS^tt, «rSB*3fe*4:«JIE 

m i HBttax**KB. 

BBSr#i-6Bfl£iK-e«)t). «HEDfliniffi(OAW««»ffi 

0 g =tan -1 ( n 2 /n j ) 
Jr*-e*>6« ) 
[00 0 1] 

tt left A X^SSB * - Hi" * o 

[0 0 0 2] 

KB*>*»**Mt* J*»*:lfc»bfcXf9^*«E©W«w 

[000 3] El 1 5 l^-T <fc 5 

BURSfctty 71^^ 1 0 2\Z£ DRWLfcft, © 
tffilO 3lwA*f£i*:5o SJftffil 0 3rt-Ctt*tt^K 



(2) «H?8-8 7 0 1 1 

2 

[00 04] 9%tE 103 <D±«i::ttU 

(o^g^*$r^-{b-r5/c^^a:g5cS2 o i . a»*w 

«rajE4AClcMMi-&fc««)^yXAi/-h 10 9, 
2»*R 1 0 3 OTSBlwte, 6£tf>R&hK 114 £<1 X.T 
ir^iiis#v\ w<oj:5*RaW3SBS:iftft^*/woT 

[0 0 0 5] 

20 M^^KME»ttBfe%%i-*fcae>lcH:« *aa^«*s«r 

[0 0 0 6] C^B8JH«r«ffti--5— ^ifet Lt, *W* 

»far5«#J«#l-K»Lfc«L «3te«^A«S*6* 
ife&s«3K**x-CV^ («xtf»M¥2-6 4 6 1 3 

«a«**»KB«-i3v^xwt*»*»SSB^»ffl. ®fi 

«wwt. sn. e:as*^3SB^si 

«^3Sfi 6 - k * g W^r-re. 
[0 0 0 7] 

KW*Hfc^wa^«36«»«:wa^ffli3ftrt»^je 

^li«rW«4:i-***S6B«:!t«-f6. 
[0 0 0 8] J: **W^*^Sfifitt, S 

50 i-afc«0^)«*»«l*-T-«:*«i-6. 



(3) 



8-8 7 0 1 1 



[0 0 0 9] ffi^gl^T-^Jr^W^^: LT«, 

ytftmftvmm h-tz^t^x-oxPBsrf 
m&&-rz>mytfflmft. Rx/mm^tt i,x<DmMfim& 

[ooio] MX.$c&m*<DttWt Lt«, Jf?*<D 
te. zfyx^yft LXtfV h (PC) , # 

y y^/vy^^y h (pmma) . ^^-u^r^y 
p^hy/K 2Ky*^u->\ ^w^^yi^-h^ ~> 20 

— — K CR 3 9#<^*1jffl-C#6o 

[0011] ^^«i^T-fi> mw&±ffii>L,<te&yt 

Tl[ElSi§^^^l/2^^^^A N R&T&^ti>2 
^ot)^^5l^ 5 tB^5o 30 

[0012] mwmmfrbmwytt i^xm^^titim^t 

1/2 &g:7 £ AttMMftS £ 5tW*fffi^F^t-. 

[0013] @ytm&m*t tr i/4tss^^^$r 

4 5° *fS]^i"J: Ej&<B3tasRil5fci^& 

[0014] %:<o\ztiK &mw<om7F%im&ffij&-t-z>y£ 



[0 0 15] 

S^<B#:*tt<B5te#«*^t- J: IP ft* r t ft < « 
[0 0 16] 

immrn] eat, *aiw^«^<oiijfi«sr^u *»w 

UXfi3t«**Jffli-6TN^e- Kt> U< tt 

[0017] g) 1 11, *%^^)^ 1 coH^Jlc#.^S^ 

El l ^»-*-**36«Tftt, LTAIMHSX* 1 

0 1 . WffilC3ta:R*tr S 117^^102 

y 7 * 1 0 2 •CKltSH, 10 3 icA^ti" 

£o CeO3tl04«. ^d5t3fe (H*N-X?*^) "C*> 
So 10 3 IcAt* b/c5fe 10 4tt> t) 

jgb/c^> »3t«l 0 3*»&UMU PBS>- hlO 
StCAW-r^o 

[0 0 18] PBSV-H0 5tt, h®*r&llw^ 

f^IRi o 6dsj|fi$tL-c-cv>5 0 :«^iiio 

iB** (H*P) 1 0 7«. 0 6 iOT*** 

• iriDaifib. XAi/- h l o 9<o*36^ffll- J: 9 

fi3£"*-5fi*fifc»3t (H+S) 10 8M:/#JMR1 

y XJ±m 1 1 0 <b P B S >— h 1 0 5 ^aii LfcAS'tlg 

*SJ: ?\zj&f&ZtiX\t*Z>Zht>m* uv\ 

[0 0 19] Ell iZTjrf <t 5lw*HBlffi*lRli:Bi 

ffi^S«W^j:otv>5t&s >^y Xav- h l 
0 9$:m^bfc3fel 0 7<n{%yt%fate. -jRWlcflJuS^ 



5 

ftv\, ft-£ft6, — «icjK4y^/woffl*tE««ftS:a 
fttSfc^ 13 4 (a) Id^-fJ: H3fe«oaS««i 

5 P Xi>~>- h i o 9£SiiLrmft£ftfc3fc 

te, « 1 Ofi*« Jfti^-Cfc 6 1/2 »ft 7 A 1 1 
lMA*H-£o 1/2817^^1 1 lWSffittfj:, 

a^^^^^ Ai*««*tR<oaiBtt<o4-r Afto 1 / 2 <d 

^AlCRtf— ffcLTV^p l/28fcft:7-</W»l x 1 

ocox. ::<DEBfcJ:!K ^yXA«>- h 1 0 9 

*l<5 r £ * < *J»ftHtlW# l l 2 £ UTf^ffi-T 6 r 1 1 

0 5SrUi*tU^P»E^rp|dS— ifcLT 1^6 1 / 

2iK^7>r/^i i l&Gmx^zztm^&T'hte 

[0 0 20] — *\ PBS is— h <E>#JiJ^® 106 
it*<#JB«BBl 0 6T2BE**i-5£i:fcJ:!K * 

iSi-J&\ **tRl 0 3 6 0 ^R£frLfc 

*ra*#«#3fei:ft0, ±IE L/cfEffl l:«to X P B 
Si/~hl0 5, /yX^v^-hl09, l/2Kf7 
4Jl>J* l 1 1 «rSfc«, -fflJO^^^a^^P^^ 1 

1 2 >r LX*tJ/B£*x6 0 

[0 0 2 1] 1 0 3 £r@i@ Lfe*«. 1 0 

3 (orm^m-f btitcm 2 ^«*SE**^t?«> 61/4 

ifig7^yvAH3l:Altt^ l/4ISf7-f/^i 
13|iPBSi/-M0 SlClio^XRW^ftfcSgil 0 

rco&glcJioX. l/4Sfi7^^ 1 1 3lCAt*b 

j*<o?s:\cTmz&mLxmibtiitRftttiLi 1 4uu;»9 

Rfcf£ft. #gl/4i6f7^/^l 1 3£Si§-t-£BB 
Ic A« Lfc«#*>«iW*rtl Id** LS^lT i: ft o X 

ttito-tzzkkteZo z<Dtsyt<omm^^ pbsv- 

- h 1 0 5^<DAW«Flwi3V^-C2Sia^rtB4P*«ctBai- 
Z-ftib* ftWtmmitl 1 2£ UX^S^/HCAM-T 
2>::£<bftSo 

[0022] C1(DJ:5(:, «*ttlti^*/^A«IIH 

ytm^x^xwuztimwytk Lx#jjB£ftxv>fta>o 



(4) 4#M¥8-8 7 0 1 1 

6 

fc3t/S#£> «fc 9 Attttfll*4Slw!BJDi 

£ix6 C i: ft < W#JftfiS9Jft t LX*Jffii-5 C t 

&B&H9W--5 £ £ d*X# 5o 

[00 2 3] «±5£'<^:*ia&«(-*3^X, 
^JfoSl/2, l/4Sf7^/^(l 

v\ JElw, m^(&4iM7^^^5*>l/2S^7^ 
10 ^ 1 1 1 W:jSfi^*/vOAWflHB3fe*Ri-, 1/48^ 
7^;VA(lR«fil 1 4l£*n*h4B*LT«9^b<£ 
e>*LXi^6Cfca*ffl*Li\, RJttKl 14|j:KSt^Si 

[0 0 2 4] £fc, ^TU^^Kacfe, PBS-> 
l-*t r u Dft v ^ J; p < pg- f y T t 

KttSCfcjMMsU^o Hid, tttt3i|»«frfcott& 

XA->- hlO 9CD_Lffi*> l< ta^y XAV- h 1 0 9 
£ PB S ^- h 1 0 5(DF^t>b< te^y X^>— h 1 0 
StmWIRl 0 3<OMt>U<«#*tEl 03i: 1/4& 
fi7^yi/Ai 1 3 (DFfl Id-ft, *>*v*|±1Mfttfc. If A© 
0f «rtt»«i?«T» Ai" 5 C i: t>^rt6X*>-5o 

[0 0 2 5] Ji^Ufc^^B^^n^iXO>fe^p 0 p(^ 
3fc*WKB^36^tS«i*^fc^B8«at/-tof^fflS:ia2 

30 lc^-r o 10 3 ^X^SW^rH 0 3S Ufc3taBft« 

<B*N) Xfo6fc«). EVMCBLX"*-*P*» 
(Bl'Pt**) ^S*^ (H«fSi:*^) (DmJWrfL 
^^l5i^U<^TLX^6 0 ^WPBSv'-h20 
3lcA*f-T6^, PJSHS^L, sm*BLM£tiZ>o 3 
iBL^iPRttl/2jft*7-f /^2 0 4*ratti~SdS. 
»*7-</PA©aMB*l (H*Fi:«*) j5SP*ffi]iw«-L 
X2 2. 5° *lRji:ftoXV^fc«), PjKoiHHKftttii 
fti*fii:4 5° (1/^2 (p + s) i:*^) <hft 
6 0 C<0^rRlW:*a>'^/WOAW«ffl*«2 0 5(£>3i® 

40 W (H^T) BcLX^6fc«>> l5^Ay<^KJR^ix5 
Ci:ft<S^L. -Tft^^^BJ^i: bXfiJffl^tt^o 
[0 0 2 6] ->V, PBSi/-h 2 0 3T^St$ntS 
#3t« 1 0 3 OT»l-Rlt bttfe 1 / 4 JKfi 
7^^2 0 2|cA«t6^ l/4^S^^yW^2 0 
2<Dm&$A (H«PFta*) liS*ffi].I^LT4 5° (7) 
*fa£ftoX^<5 Sig3t«R<@5t (El^C^g 
^) £ft6o r<onffl3tttRW«2 0 lWSMlwio 
X^OlH]e^fS]^^#^ft6fc^. S»ffi2 0 1XR 
^$^XIfSl/4iK^^>f^2 0 2 LfcgBU: 

50 SSb^^p^^^fteo ttoX. C<0}fe/S;#tt> 
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EgPBSv/- h 2 0 3lcA^LTSiii-5PR^^ 
[0 0 2 7] 0311, 2 0>mtiM\Z&Z>3t» 

MLfcJBio*lB«»w*5rt6**o5*,, 5WK2 0 l 
^-LflSldRtt <b*xfc|g 2 (DfaXflmm+X'th* l / 4 « 
ft:7^/W»2 0 2Sr»0l*#* PBS^-H09i9 
5ttE 1 0 3 oraUljaRv'- h 3 0 1 *r»*fcA,*:*«i: 

[0 0 2 8] «3&K 103 ^mSt LfcHKIftft (H«t> 
N) 3 0 2 te. lORS"- h 3 0 1 IdJ; 9 BiBm**tt4&0> 
flB«»#^««fl:*n-5J:5 5i!i:tt***tfc*. PBS 

h i o 5 i:A^t5, pbs is — h<D&mmm 1 0 

6 S PttfifcifrliiovvTttS* 1 <oStlfi«i:lRl«, 

X^i/- h 1 0 9iw<fc5iJl5fc, l/2Sf7^/^ 

[0 0 2 9] RW*n^iS«fiK^3 0 3ttSSfe»^- 

h 3 o i ^am-*-** 5 . h-ffiMSfcttfo-ra* 

3 0 4) £*x5 0 ££oT, PB S v— h 1 0 6ldJ;oT 
R»S*lfcS(H3ferii#3 0 31*. PR£ S&tf>ig-&L,fc 
^ffi3fe3 0 4(if»$ti6t^ 0 3<75TSflt> 
L < li^Wfi 114 T?R*t S*U fSfi PBS *> — h 1 0 
6KA£hr-<5£:, AM*lc££lxft:PttA5*3 0 5 

mwyt3 o 6 1 vx&mzmmztiz 

zt\cteZ> 0 #«K«»-*5V^Tl>Stlfc«l*oj:5^ fit 

yxAi/-ho)tfyf, i£«ttw#A<0*«**r> #a 

[0 0 3 0] H4lt *«MOJB3 0*lft«^ffi*«^ 

frbW4 (a) (CT^-f J: 5 SS&S^SlScWiaJ-^L 

4 5° *rRj^BBB*nrv^ 0 0+WA*HBKB3fc«<a 

fc G z<Dtctb, mi. m2(ommm^^^x^ a 4 

(b) I-tjH- <fc 5 PBSv'-hO^lliW^ 
til 1 0 6 SrHa5a*««c^3a*rpI i: l/2i6 
^ /KMC J; o-C»« Pffl***A*tflMH3ttE^»a 

[0 0 3 1] £*tlcS#U *3Mfc«-OI2* (214 (c) 

pbs>- v<o&mvm<»i&i8tfjft i o 6 

SrBifBSa^«*«>5a*lPl^»LT4 5° oarifiilcERL 
fc 0 cl(Oj:5*»5tSr*Swi-C, PBSv'-hSrSiB 

rt?thmyt&<ommwxfo\z--&'tz<D-e > mi. m 

2 0>|£K0!llw*if* 6 1/2 «g7^ ^«r««i-fi w £ 



(5) ^i¥8-8 7 0 1 1 

8 

!7>f h'<7>*£>#<bt>4£< JEiw. PBSv'-h 

0*ftttjSfi^yu^lB*iBW*|Rj^»LTt>4 5° * 

[0 0 3 2] H5». *»W^*U^*JK«U:«*«* 

hio 9<oyy xj*mftms o lCMKMRt: 

ffl&JBl. *2<ojO6«lc*5it6PBS^-h0!>J:5tt 

[0 0 3 3] **fiS:UltUfc*«**5 0 2«:, :/y 

P&5 0 3tejgi®U ^FSi^SS5 0 4f±R&r£ix 
£ 0 »» Lfc PS 5 0 3 tt^ll XAro**frffllw J: 5 ft 
Mtt*rtlfcBSW*fcUTmW*H, JElwi/2»«:7-f 
l Uc.to-CSfai-SiB^fpK-aESISHSo R 

p«**5 o 5^ae*stt. yyxAi/-hio9^s 
[0034] *mmmz£z>t. /yx^ 

*3t^T t>SB 2 <o|gffi0ij £ m&&t>itx 1/4 ^ ^ 
30 ^11 3^:^t)^^, fe»S2 0 1 Zttm-TZZhtf-zi 

[0035] i§i 6*i. &&w<Dmsv>nMmz&z>m7F 

1 0 1 1 0 3tcA^-T63tK^lwPB 

Sft«t#6 0 1 ^gEB$nTV>-5o PBSSW6 0 1 
(DTIIUtRWte 0 3^ A 1 3R#/jC^IcJ: D»*Sii 
T*59. 3tAM®T**>6*>fel t {|iJiC«l/4KS> r W/V- 

^60 4 dsgEB$nxv^o *ft^^^flawfii*<^«ij* 

WRM*114, ^3tSl0 3, ^yx^i/- 
40 hi 0 9, l/2Rg7^/^l 1 l^^oXV^o 
[0 0 3 6] ^^1 0 l^^W^b/c^(i>t3t6 0 5 

li, i/4«*7-f/i/A6 o 4Srasai-6d5*(H**-e 

*>Sfc«)(B3fe*Slf^fflttS^*V\ PBS6tttt6 0 1 
JwA#tU^*li. ^Ilf^Se 0 2t^V>TPK6 0 
6 WSig 1 0 3 lCAM-^6 ^ o Si66 0 7l^ 

M$tt6 0 mm^tzpmeo »3tfiio3w± 

SW, /yXA'>-hl09Wft3t, 1/218^7^ 
/i^l 1 lT*Offl3fels]Sn^§Jt, RR^3ti: LTfiJ^^ix 

50 (7)T% P(S*3tf«^<l5tS^»5^A,^-f 6-<t^< 



I 1 
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[0 0 3 7) — ^*t£*xfcSi£6 0 7 12, &ffi6 0 

ft,***, &ft*g l 0 1 Wfffi, V 7 * 1 0 2 td £ t) 
RM^HXIf^l/4KS^^/^6 0 4£Si@1-5BS 
KP&6 0 9(^j&£;ft,6fc#>, ^g«PBS6 0 1$r 
SilLX#5fe«l 0 3tdA#U tEJg#ftSn~A^L*: 

p»6 o 6 tm&mwitk isxmmztizzttteZo 10 

[0 0 3 8] £fc, *S»j^Sl-4 0»jm 

^^-frfc^^^e^^.^^T-fc6o PBS 
wp^x^&v^ 

[0 0 3 9] 1217 (a) 12, *^P^O^6O^*0iJI^ 
fft/fttt* 121 6 5 <D^MM<nmf8.\ztozL. PB 

Stt^fr6 0 1 t»3tfil 0 3«:i/2jSf7^P 
A 7 0 1 Lfcd t 1X^5. PBStt# 

*60 l^UcPl66 0 912, 0 3ICAW 

t6^IWPS6 0 9l^tT4 5° *|6lt4:o 
tz.l/2fe&7 4 /\»J±7 01(CJ;oTSI67 0 2 

tttrfP«t^SiS^f^^^A/^:2 fl *rfij^iiJ»(B3fe 

[004 0] CC0<t9l-> PB Sft«^6 0 1 ir^tR 

i o 3 1 tnm^mmmm*-?*)* 1/2^7^^ 

tb<ttl/4»fi7^/^Sr»A-r«wfc-C. ffigco 
# x X^i/— h 1 0 9ldAt*-r55tO{S^;«®^g 
[0 0 4 1] 07 (b) »C^-T<t5 

f2, W3t«JwAW*^60i3t*lnI*Sv^lcfiSS-fr*< 40 

xi2#<b&v>ox, -#^pb stt^#6 0 1 £mat& 

[0 0 4 2] 1218 12, *^M60^7cO||^Jic:^6^ 
|£g^«fiJ^^Lrt:iax&£o C<£>3l*g#Jf2, [21 6 
■f * 5 <D$Zmm\^ U PBS601ili7^^10 
2B8l-«>'5 l/4ftg7^W6 04^ttlSri3tf 1 
0 1. y 1 0 2 0^®lc^|ELfcC^4r«F?a < i: 

■rso :w ?te&m&kz>^kx. ms<D%mmtm 



^W8-8 7 0 1 1 
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0 4^t*ffi^flg^UXV>6fc^^. ft^A&T, ^*M$ 
(7)20, 1/4*6^:7^1^6 0 4rt£i§6i&, 

e 0 4owt*#«M!k»^»ji{b-*-6c txuyemm 

[0 0 4 3] (21912, *«MOjB8 0|tJfi«lJ:«S** 

(c*5»t6»5 0Sa«i«i:it;ttLTPBS6 0 lO^gl 
=p#ffi6 o 2 ^rlSltr^-rj: ?K:2®e:ttfc 0 ctotfi/££ 

^W^Jl-I^A^i-^sKe o 7<oRWH]»£ri0Se>-r 

[0044] [2110 (a), (b) f2#^Oi&9<£>i! 
*$i>Xi2, iibfeW 10 1 10 3 tcAt*-r£ft 

Krai-, mytmi o 3icA«-r5*oA**A*»#s:a 
jE^»JKi-s**fW«iff iooi aseastLTi**. c 

<0»5fe«9l»(* 1 0 0 1 f2, 3fctti*r® 1 0 0 3 tC(H3t»(i 
tMB*r*-*-»#Ji«T»lB. JhT»fc*£H 1 004^ 

[0045] 12110 (a) tti&®OW3ftWJ»fl^ 010 
(b) »iaffi<0»3t»J»**«fflLfc*ll6«^fe6. » 
3feWJ»* 1001 (2, 12111 (a), (b) Id^r-f-J: 5 
Id, W*Kl 0 3^AW-r-6«B^AJ*ft 

-j-shmb**"*-*. A*f£ig#*j2, »*m»#ioo 

So 

[oo46] *hjs^jxi2, 3tw^® 1003 \^mm 

=F*I«rRltSCi:-e, RW^ixtSS 6 0 7 I2£tfcf& 
11 0 04 XK« LfcflL H*£#J 5 fc 1 / 4 »* 

0 4 0O2le]Si^lC<t 9 P&6 0 6lC^&£*l 

5t»JP*cO«^Xfc^*W^lpI^K»JcoV^Xf2^ 

[0 0 4 7] rcoi: 5 tc, *^Jco«MtSi<b 

60 *HiS«{C^V>X, l/4Sg7^yVA6 0 

4Ofirfi$r|2)10 (a) , (b) ^ttt^^SWSlO 
0 4^fflirjf ALXt>ra«oS»*S:#e- A:* s X#6o 

rcD^, g>mm=? »m 1003 «^6eemb ioo4ic 

L"Cl/4Slft7>fyi/At4aj:5l-y^7 f -'>3VS: 
[00481 012(a), (b)!2, ;fc$§9JO£S 1 0 
H*6#JXI2, *AI*flOlcftA«ffiS:K»+Tai*«^^A 



(7) 

11 

mft&mw-rzttn&ftftiQQft 1 o o 1 \zmyt&m& 

A&tBl 0 0 3IC*a»W^b l/4aft7-f/UA6 0 
4, MM. MBITIWHrlH^rtUfc. 
[0 0 4 9] w<O«fiR^*5ft6f^fflt*^«i*ttJB9<0 

9 fc ffift£&«feffi£:f$o l / 4 * A'AtfA L 
-Ci*6fc». BEWSnfcS**:»*J:<R«BIMb-r6C 
fc*^TIBi:44. l/4«*7^6 0 4i* 

*f 10K y 1 0 2-eR4t"*-SE«l*:iE<-r 10 

[0 0 5 0] KJiiB^fc** W <7>ISJ6#J 

mmtm^^xi^m-r^zt^m-v^>^ 013 

tt**M^fB l l o»K«lc«aa»*B*>«J*fcRW 
i-SH-CfcSo *S«ft«»Jo«F«li, »*R1 0 3<7DTgI5 
BfrBSgJItt^lIflgfl 12 0 1 SrRttfcr £ U 

^ 0 B =tan ~* (n 2 / n l ) < n l : AMit 20 
»B*r*. n 2 : ttJWflJMESrJfflSf*) t?**ix6ftKT 

[0 0 5 1] 101 fcdb&f Lfc3t 1 2 0 2 te#<U 

5 , 10 3 (CAM L^RSf &tfk 9 jgi-o 

1 2 0 2<DT&lzWthtlfrm& 1 2 0 

Daa^«S^3t^A«ftoBi«^i8niwejiai^6C 30 
[0052] 13 1 4 ft. EI13 \Z&rt2>mytt* 10 3k 

Tsw-Rtt e>n*iDaffl 1201 lt^ i,timx&> 

60 *ffl*5fti 3 0 l&mXM&mztt^aiDA&i** 
^5^i5%^s*t^n6^ pRriMMsiauf-*-^ 

TSii-r-So RW^nfcSiSl 3 0 2li, *f#«l 0 3 

<D±&m&mzn+z?<Mftm&i^!ttktehfty<^m 40 

[0 0 5 3] #R*t»#ffi 1 3 0 6 5rSi®i-6^J 

8 5%WSiS^t PR^t^t 1 3 0 311, -.i. 
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converting and reflecting member which converts a 
reflected undesired polarized component to a desired 
polarized component and returns it to a polarizing and 
separating element. 

CONSTITUTION: Orthogonal polarized component light 
(S) 108, out of light emitted from a light transmission 
plate 1 03, is reflected by an interference effect with a 
multilayer film 106. The light made incident on the light 
transmission plate 103 again repeats total reflection 
again or is transmitted through the light transmission 
plate 1 03. The light transmitted through the light 
transmission plate 103 is made incident on a 1/4 
wavelength film 113 and the linearly polarized light is 
converted to the circularly polarized light and reflected 
by a reflector 114 and emitted after it becomes the 
component orthogonal to the oscillating direction of the 
polarized light made incident when it is transmitted 

through the film 113 again. Since the oscillating direction of the polarized light is equivalent to P 
wave which can be transmitted when the light is made incident on a PBS (polarizing beam 
splitter) sheet 105, the light is made incident on a liquid crystal panel as effective illuminating 
light 112. 
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jain. Since the oscillating direction of the polarized light is equivalent to 
wave which can be transmitted when the light is made incident on a 
BS (polarizing beam splitter) sheet 105, the light is made incident on a 
luid crystal panel as effective illuminating light 1 12. 




:gal status 

)ate of request for examination] 05.07.1999 
)ate of sending the examiners decision of rejection] 
;ind of final disposal of application other than the 
<aminer's decision of rejection or application converted 
sgistration] 

)ate of final disposal for application] 

>atent number] 3219943 
)ate of registration] 1 0.08.2001 

Jumber of appeal against examiners decision of 
yection] 

)ate of requesting appeal against examiners decision 



Page 1 of 1 



NOTICES * 

pan Patent Office is not responsible for any 
sages caused by th use of this translation* 

rhis document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 

laim(s)] 

laim 1] Display characterized by providing the following. Emitter. Direct- viewing-type display screen. The 
nsparent material which leads the light from the aforementioned emitter to the direct-viewing-type display screen. 
: conversion and reflection which divides lighting light into two polarization components alternatively, is made to 
letrate a desired polarization component, changes into the polarization component of a request of the polarization 
>aration element which reflects a non-wanted polarization component, and the reflected non-wanted polarization 
nponent, and is returned to a polarization separation element — a member 

laim 2] It is the display according to claim 1 characterized by for the aforementioned polarization separation element 
ng a sheet-like polarization beam splitter arranged at the display side of the aforementioned transparent material, 
i the aforementioned conversion / reflective member possessing the reflecting plate by which the polarization 
ising element arranged at the display side of the aforementioned transparent material or the opposite side and the 
play of the aforementioned transparent material have been arranged at the opposite side, 
laim 3] It is the display according to claim 1 characterized by providing the reflecting mirror which the 
>rementioned polarization separation element is a pillar-shaped polarization beam splitter arranged between the 
>rementioned emitter and the aforementioned transparent material, and was formed in the polarization sensing 
ment by which the aforementioned conversion / reflective member has been arranged between the aforementioned 
litter and the aforementioned pillar-shaped polarization beam splitter, the optical path of the aforementioned pillar- 
iped polarization beam splitter, and the parallel side. 

laim 4] For the aforementioned display of the aforementioned transparent material, the aforementioned conversion / 
lective member is display according to claim 1 characterized by having the degree of tilt angle from which it 
:omes the brewster's angle expressed with the formula of the following [ are the concavo-convex field which was 
med in the field of an opposite side, and which has an inclined plane in an incidence side, and / slant face / incidence 
ero version / of the aforementioned concavo-convex field / incident angle / of an incident light ], or its near. 
;taB =tan-l (n2 /nl) 

s for nl, an incidence side medium refractive index and n2 are outgoing radiation side medium refractive indexes 
tong a formula.) 



ranslation done.] 
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ETAILED DESCRIPTION 



detailed Description of the Invention] 
001] 

idustrial Application] this invention relates to flat-surface direct-viewing-type display, especially a liquid crystal 

splay. 

002] 

Ascription of the Prior Art] Since it has the feature that liquid crystal displays are a thin shape, lightweight, and a low 
iwer, use in an extensive field is made. The means of displaying of the liquid crystal display adopted is a method 
tiich performs transparency of light, and nontransparent, i.e., a light-and-darkness display, by changing the 
darization state of the light which carried out incidence by preparing a polarizing plate in the both sides of the glass 
bstrate which ****(ed) liquid crystal, and controlling the orientation state of liquid crystal electrically. [ present 
ost ] In order to secure screen intensity since it is the un-emitting type of light, and to obtain good quality of image, 
e means of displaying of liquid crystal needs to equip a liquid crystal display back-with-raised-bands side with a 
Siting system, and needs to illuminate it from behind. 

003] In this lighting system, as shown in drawing 15 , after reflecting the white light from the fluorescence pipe 
flitters 101, such as a cold cathode tube, by direct or the reflector 102, incidence is carried out to a light guide plate 
)3. Although reflection is repeated within a light guide plate 103, without light's producing total reflection and 
:creasing almost, it is spread, when white printing is given to the inferior surface of tongue of a light guide plate 103 
llipsis among drawing) and light carries out incidence to a printing side. 

004] The prism sheet 109 for controlling the diffusion board 201 for equalizing the illumination distribution to a 
reen-display field and the direction of outgoing radiation at a proper angle and the lower part of a light guide plate 
)3 are equipped with the white reflecting plate 1 14 in many cases at the upper part of a light guide plate 103. By 
(uipping the lower part of a liquid crystal panel with such a lighting system, the bright high liquid crystal display of 
■ntrast is realized. 
005] 

roblem(s) to be Solved by the Invention] However, when the light which carried out outgoing radiation from the 
mventional lighting system since the light from an emitter was generally a unpolarized light penetrated the polarizing 
ate prepared in the optical incidence side of a liquid crystal panel, the light of the component of the abbreviation half 
hich is not in agreement with the transparency shaft of a polarizing plate will be absorbed, and an effective lighting 
jht became 1/2 or less [ of the light irradiated from a lighting system ], and had the problem that efficiency for light 
ilization fell. For this reason, in order to realize a liquid crystal display with fully high brightness, the amount of 
minescence of the light source needed to be made to increase, and increase of power consumption was caused as a 
suit. 

006] As a way method which solves this problem, light source light is divided into the two linearly polarized lights 
hich intersect perpendicularly, and after changing into the polarization component which asks for one polarization 
unponent, the method of carrying out incidence to a polarizing plate is proposed (for example, JP,2-64613,A). 
owever, theoretically [ in order to perform polarization conversion ], since [ three dimensions ] latus space was newly 
;eded-like, although the technique proposed from these former was possible, it had the fault that the thin shape of a 
juid crystal display and the feature referred to as lightweight will be lost in a direct-viewing-type liquid crystal 
splay, with the liquid crystal display which does not need smoothness, such as a projected type liquid crystal display, 
• much. It aims at offering the display which enables improvement in efficiency for light utilization, this invention 
ring made in view of this situation, and maintaining the thin shape of direct-viewing-type display, and ***♦. 
007] 

/leans for Solving the Problem] In order to solve the above-mentioned technical problem, this invention An emitter 
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d the direct-viewing-type display screen, The transparent material which leads the light from the aforementioned 
litter to the direct-viewing-type display screen, and the polarization separation element which divides lighting light 
:o two polarization components alternatively, is made to penetrate a desired polarization component, and reflects a 
n-wanted polarization component, It changes into the polarization component of a request of the reflected non- 
inted polarization component, and the display characterized by providing conversion / reflective member returned to 
>olarization separation element is offered. 

008] More specifically, the display of this invention possesses the polarization separation element for reflection in 
2 reflector and interface which were formed in order to reflect the light which is not used as the transparent material 
r obtaining the emitter and the uniform luminescence brightness which consist of the display screen, a fluorescence 
oe, etc., and a lighting light of the display screen and to consider as an again effective lighting light, and transparency 
parating a polarization component. Let a polarization separation element be the interface where it is the polarization 
am splitter (Following PBS and brief sketch) which consists of a dielectric multilayer interference side established in 
interface where the incident angle of light becomes slanting, or the incidence side inclined plane was set as the 
ewster's angle. 

009] The polarization beam splitter which the parallel arrangement of a large number was carried out all over the 
f ,hting field, and also serves as parts from another object as concrete composition of a polarization separation 
jment, The prism sheet which has a PBS operation by carrying out a multilayer coat to the prism side of a prism 
eet similarly established all over the lighting section, The light guide control object which has a PBS operation by 
rrying out a multilayer coat to the slant face of the light guide control object for controlling the incident angle of light 
case incidence of the light is carried out to a transparent material from the PBS pillar-shaped object established 
tween the emitter and the transparent material, and an emitter, And either of the transparent materials which the 
itgoing radiation angle as a lighting light consists of near the degree of brewster's angle is employable. Or the 
urality of these meanses can be had and constituted. 

010] Glass etc. can be used as the quality of the material of a polarization sensing element, and a polycarbonate (PC), 
polymethylmethacrylate (PMMA), styrene acrylonitrile, polystyrene, methyl methacrylate, cyclohexyl methacrylate, 
iyl-compound JIGURA equal carbonate, CR39, etc. can be used as plastics. 

01 1] The polarization separation element prepared in the whole lighting section surface, an emitter, or its both, the 
ffuser prepared between reflective pairs, a birefringence phase contrast film, or its combination can constitute a 
Jarization sensing element. Moreover, in the 2 times transparency in which a birefringence phase contrast film 
eludes a 1/2 -wave film and reflection to the incident angle of light in 1-time transparency, a thing with a property 
lich serves as a 1/4- wave film can be used. 

012] In order to consider as the conditions which the polarization light by which outgoing radiation was carried out 
a lighting light from the lighting system is made in agreement with the transparency shaft orientations of the 

cidence side polarizing plate of a liquid crystal panel, and can obtain the maximum permeability [ whether it inserts 
a direction which divides into one half the angle to which the outgoing radiation polarization direction and a 

darizing plate transparency shaft accomplish / the phase leading shaft orientations / a 1/2 wave film between an 

cidence side polarizing plate and an optical outgoing radiation side, and ] Or it is made in agreement [ the 

♦larization li^it which installed the PBS sheet prepared all over the above-mentioned lighting section in the direction 
slant to the screen frame, and carried out outgoing radiation directly ] with polarizing plate transparency shaft 

ientations. Moreover, it is not necessary to necessarily provide the incidence side polarizing plate of a liquid crystal 

mel. 

013] When using a 1/4-wave film as a polarization sensing element, it is desirable to change the linearly polarized 
;ht into the circular polarization of light, as the direction of 45 degree is accomplished to the polarization direction 
hich carries out incidence of the phase leading shaft. 

014] in addition, the inside of the optic which constitutes the display of this invention - a transparent material -- 
insparent plate-like - an parallel monotonous type and a wedge type — which configuration may be carried out, and 
may be arranged at the lower part of a light guide plate so that white printing or the shape of a wedge, and spherical 
regularity may equalize an illumination distribution Mirror planes of a reflector, such as a glossy white reflecting 
ate or aluminum, are desirable. When using a mirror plane, irregularity may be given to a front face and diffuse 
flection nature or a reflection property strong against the specific direction may be given. A diffusion board and a 
ism sheet are a book although the direction of outgoing radiation of lighting light may be provided for equalization or 
e condensing-ized purpose. 
015] 

unction] In the display of this invention, after it carries out incidence of the light which carried out outgoing 
diation from the emitter to a transparent material and it repeats reflective refraction, outgoing radiation of it is carried 
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it as a lighting light to the display screen. Under the present circumstances, although only the polarization light for 
lich it asks by the polarization separation element carries out outgoing radiation as a lighting light, a non-wanted 
•larization light is returned to a transparent material side, without being absorbed by the polarization separation 
anent. This polarization light is based on a diffuser, and is formed into unpolarized-light light, or is changed into a 
sired polarization component by the birefringence phase contrast film, and carries out outgoing radiation as a 
Siting light again. For this reason, conventionally, it is absorbed with the incidence side polarizing plate of a liquid 
ystal panel, and the optical component which was not used as a lighting light is effectively used as a lighting light. 
016] 

xample] Hereafter, the various examples of this invention are shown and this invention is explained more to a detail, 
addition, the following examples explain the case where the penetrated type liquid crystal panel using TN mode or 
7N mode which a polarizing plate is used as a liquid crystal mode of operation is illuminated from a tooth back. 
017] Drawing 1 is the cross section explaining the composition of the display concerning the 1st example of this 
vention seen from sideways. In the display shown in drawin g 1 , the reflector 102 which reflects light is formed in 
s cold cathode fluorescence pipe 101 and the tooth back as an emitter, it is reflected by direct or the reflector 102, 
d incidence of the light emitted from the fluorescence pipe 101 is carried out to a light guide plate 103. This light 

4 is unpolarized-light light (it displays all over [ N ] drawing). After the light 104 which carried out incidence to the 
pit guide plate 103 repeats total reflection, outgoing radiation of it is carried out from a light guide plate 103, and it 
rries out incidence to the PBS sheet 105. 

018] The PBS sheet 105 is making the interface which makes about 45 degrees to the direction of a sheet side, and 

5 optical multilayer 106 is given to the field. The linearly polarized light light (inside P of drawing) 107 defined by 

s polarization component contained in plane of incidence to this optical multilayer 106 is penetrated according to the 
terference effect with a multilayer 106, and is condensed by condensing operation of the prism sheet 109. The 
•larization component light (inside S of drawing) 1 08 which intersects perpendicularly on the other hand among the 
pit which carries out outgoing radiation from a light guide plate 103 is reflected according to the interference effect 
th a multilayer 1 06. Although the prism side is formed in the prism sheet 1 09 in the shape of a slot, as for the 
lation of the incidence polarization light 107 which penetrated this prism side 110 and the PBS sheet 105, it is 
sirable to be formed so that an incident light may serve as a primary wave to a prism side. 
019] Moreover, as shown in drawing 1 , when the direction of a multilayer side and a screen-display field are 
rallel, generally the polarization direction of the light 107 which carried out outgoing radiation of the prism sheet 
i9 is not in agreement with the transparency shaft of the incidence side polarizing plate (ellipsis among drawing) of a 
[uid crystal panel. Generally the polarizing plate of a liquid crystal panel is because the transparency shaft of a 
•larizing plate is taken in the direction of 45 degree to the side of a viewing area as shown in drawing 4 (a), in order 
secure a viewing angle. Incidence of the light condensed by penetrating this prism sheet 109 is carried out to the 1/2- 
ive film 111 which is the 1st polarization sensing element. The phase leading shaft of the 1/2 -wave film 1 1 1 is 
rrying out simultaneously coincidence of the prism sheet 109 in the oscillating direction of the polarization light 
lich carried out outgoing radiation, and the direction of one half of the angles which the transparency shaft of the 
sidence side polarizing plate of a liquid crystal panel makes. Since the 1/2 -wave film 111 has the operation of double 
ecision which carries out angle rotation toward polarization light and phase leading shaft orientation to the angle 
lich the polarization light which carried out incidence, and a phase leading shaft make The oscillating direction of 
s polarization light which carried out outgoing radiation of the prism sheet 109 will be in agreement with the 
insparency shaft of the incidence side polarizing plate of a liquid crystal panel with this arrangement, and it will act 
an effective lighting light 1 12, without absorbing almost with a polarizing plate. However, when P direction waves 
lich carried out outgoing radiation of the PBS sheet 105 when the transparency shaft orientations of a polarizing 
ate had turned into the direction of the side of a screen-display field and an parallel direction are in agreement, it 
nnot be overemphasized that the 1/2- wave film 1 1 1 is omissible. 

020] On the other hand, incidence of S wave 108 reflected in the multilayer side 106 of a PBS sheet is again carried 
it to a light guide plate in the direction which has carried out incidence by reflecting twice in respect of [ 106 ] a 
ultilayer, without changing the polarization component, without reducing most of the intensity. The light which 
rried out incidence to the light guide plate repeats total reflection again by the relation of the degree of incident angle 
d angle which a light guide plate reflector makes, or penetrates a light guide plate 103. After passing through the 
JS sheet 105, the prism sheet 109, and the 1/2-wave film 1 1 1 again by the operation which degree of polarization 
creased while repeating total reflection in the light guide plate 103, although not shown all over drawing, the light 
lich carried out total reflection turned into unpolarized-light light like the light which carried out outgoing radiation 
)m the fluorescence pipe, and was described above, some optical components are used as an effective lighting light 
2. 
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)21] Incidence of the light which penetrated the light guide plate 103 is carried out to the 1/4-wave film 113 which is 
5 2nd polarization sensing element prepared in the lower part of a light guide plate 103. The 1/4-wave film 113 
anges a phase leading shaft in the 45-degree direction to the oscillating direction of S wave 108 reflected in the PBS 
set 105. Although the linearly polarized light which carried out incidence to the 1/4-wave film 1 13 is changed into 
; circular polarization of light by this arrangement, it is reflected by the reflecting plate 1 14 of a 1/4-wave film 
ther prepared in the lower part by sticking, and in case the 1/4-wave film 1 13 is penetrated again, it becomes the 
mponent which intersects perpendicularly to the oscillating direction of the polarization which carried out incidence, 
d outgoing radiation will be carried out. Since the oscillating direction of this polarization is equivalent to the 
mary wave which can be penetrated at the time of the incidence to the PBS sheet 105, incidence of it will be carried 
t to a liquid crystal panel as an effective lighting light 1 12. 

)22] Thus, it is conventionally absorbed with the incidence side polarizing plate of a liquid crystal panel, and since 
; optical component which was not used as a lighting light can be used as an effective lighting light, without being 
sorbed by the incidence side polarizing plate by composition of this example, the bright lighting system for liquid 
/stal panels which improved is realizable. 

)23] In this example described above, although 1/2 and the 1/4-wave film which are a polarization sensing element 
i be set as the arbitrary wavelength positions of a visible region as main wavelength, it is good to be set as the green 
ivelength field where relative luminous efficiency is desirable the highest. Furthermore, among these phase contrast 
us, the 1/2-wave film 1 1 1 is stuck to the incidence side polarizing plate of a liquid crystal panel, a 1/4-wave film is 
ick to a reflecting plate 1 14, respectively, and it is desirable that you are made to rival. Mirror planes, such as 
iminum vacuum evaporationo side where a reflection factor is high, are sufficient as a reflecting plate 114, and in 
ier to give diffusibility to some extent, it may use the white board which performed gloss processing. 
)24] Moreover, in order to prevent generating of moire, as for the pitch of a PBS sheet and a prism sheet, it is 
sirable to consider as the conditions from which it completely considers as the same pitch, or a pitch is made finely 
coarse, and a pitch differs remarkably so that moire may not be produced to the pixel array period of a liquid crystal 
nel, to consider a pitch as a random array, or to prepare an opening between a prism sheet and a liquid crystal panel, 
rthermore, it is also possible to insert a diffusion board with the diffuse-transmission effect combining one sheet or 
o or more sheets, and an insertion part between the upper surface of the prism sheet 109 or the prism sheet 109, and 
5 PBS sheet 105, between the prism sheet 105 and a light guide plate 103, or between a light guide plate 103 and the 
l-wave film 1 13 for the purpose of prevention of rationalization of a lighting distribution and moire generating. 
325] The relation between optical arrangement of each optic of the display mentioned above and the oscillating 
ection of light and its operation are shown in drawing 2 . Since the light source light which repeated total reflection 
thin the light guide plate 103 is unpolarized-light light (inside N of drawing), it has almost equally the component of 
th P component (the inside P of drawing, and display) which intersects perpendicularly mutually, and S component 
Le inside S of drawing, and display). If this light carries out incidence to the PBS sheet 203, a primary wave will 
netrate and an S wave will be reflected. Although the transmitted primary wave penetrates the 1/2-wave film 204, 
ice the phase leading shaft (the inside F of drawing and display) of a wavelength film serves as the direction of 22.5 
gree to the direction of P, the angle of rotation of a primary wave becomes phase leading shaft orientations with 45 
grees (l/root2 (P+S) and display). Since it is in agreement with the transparency shaft (inside T of drawing) of the 
:idence side polarizing plate 205 of a liquid crystal panel, this direction is penetrated, without absorbing almost, 
mely, is used as a lighting light. 

026] On the other hand, although incidence of the S component light reflected with the PBS sheet 203 is carried out 
the 1/4-wave film 202 prepared in the lower part of a light guide plate 103, since the phase leading shaft (the inside 
Df drawing and display) of the 1/4-wave film 202 serves as a 45-degree direction to the direction of S, the transmitted 
;ht turns into the circular polarization of light (the inside C of drawing, and display). When it is reflected by the 
fleeting plate 201 since the hand of cut becomes a retrose by reflection by the reflecting plate 201, and this circular 
•larization of light penetrates the 1/4-wave film 202 again, the oscillating direction turns into the direction of P. 
lerefore, since this optical component turns into the primary wave and this component which carry out incidence to 
3 direct PBS sheet 203 and which are penetrated, S polarization component absorbed conventionally will be 
fectively used as a lighting light. 

027] Drawing 3 is drawing explaining the composition of the display concerning the 2nd example of this invention, 
is example removes the 1/4-wave film 202 which is the 2nd polarization sensing element prepared in the upper part 
a reflecting plate 201 among the composition in the 1st example explained previously, and has the PBS sheet 109 
d structure which put the diffusion sheet 301 between light guide plates 103. 

028] After diffusing suitably the unpolarized-light light (inside N of drawing) 302 which carried out outgoing 
diation of the light guide plate 103 so that the illumination distribution of a screen-display field may be optimized 
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th the diffusion sheet 301 , incidence of it is carried out to the PBS sheet 1 05. Like [ component / primary-wave / 
lich penetrates the multilayer side 1 06 of a PBS sheet ] the 1st example, rotation of condensing by the prism sheet 
•9 and the light guide by the 1/2 -wave film 1 1 1 is received, and incidence is carried out to a liquid crystal panel as an 
fective lighting light. 

029] Although incidence of the reflected S wave component 303 is again carried out to the diffusion sheet 301, 
insparency or in case it is reflected slightly, unpolarized-light light is formed by the spreading effect with a diffusion 
eet (the inside N of drawing, 304). Therefore, since S polarization component 303 reflected by the PBS sheet 106 is 
anged into the unpolarized light 304 which the primary wave and the S wave mixed, when it is reflected by the lower 
rt or the reflecting plate 1 14 of a light guide plate 103 and incidence is again carried out to the PBS sheet 106, the 
imary-wave component 305 contained in the incident light will be penetrated alternatively, and will be effectively 
ed as a lighting light 306. Also in this example, it is possible like an example 1 to take various kinds of composition, 
ch as a pitch of the conditions of a phase contrast film, the property of a reflecting plate, a PBS sheet, and a prism 
eet and existence of introduction of a diffusion board. 

030] Drawing 4 is drawing explaining the composition of the display concerning the 3rd example of this invention. 
; the 1st example described, the polarizing plate transparency shaft of a liquid crystal panel is arranged in the 
rection of 45 degree to the side of a liquid crystal display field, as shown in drawing 4 (a) from the request of 
swing-angle reservation. All over drawing, the solid line arrow showed the transparency shaft of a dotted line and an 
tgoing radiation side polarizing plate for the transparency shaft of an incidence side polarizing plate. For this reason, 
the 1st and the 2nd example, as shown in drawing 4 (b), when the formation direction 106 of the multilayer side of a 
IS sheet is made into the direction of the side of a screen-display field, 45 degrees of transparency P polarization 
Jit are rotated with the 1/2- wave film, so that it may be in agreement with the transparency shaft of an incidence side 
larizing plate. 

D31] On the other hand, in this example, as shown in drawing 4 (c), the formation direction 106 of the multilayer side 
a PBS sheet has been arranged in the 45-degree direction to the direction of the side of a screen-display field. By 
ring such structure, since polarization conversion is not received but ** is also in agreement with the transparency 
aft orientations of a polarizing plate with a 1/2 -wave film, the primary wave which penetrated the PBS sheet 
comes possible [ omitting the 1/2 wave film in the 1st and the 2nd example ], and can reduce cost by it. Moreover, 
gradation of the white balance produced by the wavelength dispersion of a polarization sensing element is also lost, 
irthermore, since the direction of a PBS sheet turns into the direction of 45 degree also to the pixel array direction of 
iquid crystal panel, generating of the moire produced according to the interference effect of two periodic structural 
quences serves as a high frequency component which is hard to be checked by looking, and the effect which 
ppresses display image degradation is also acquired. 

332] Drawin g 5 is drawing explaining the composition of the display concerning the 4th example of this invention, 
this example, a multilayer reflective film is given to the prism interface 501 of the prism sheet 109, and it is 
aracterized by giving the prism sheet 109 in accordance with the condensing operation which is an original function, 
d the function of a polarization separation element like the PBS sheet in the 1st and the 2nd example. 
333] Incidence of the unpolarized-light light 502 which carried out outgoing radiation of the light guide plate is 
rried out to the prism sheet 109, a primary wave 503 penetrates according to the interference effect with a multilayer, 
d non-wanted S wave 504 is reflected. Outgoing radiation of the transmitted primary wave 503 is carried out in the 
timal direction by condensing operation of prism as a lighting light, and it is changed in the polarization direction for 
lich it asks with the 1/2 more wave film 111. Re-incidence of reflected S wave 504 is carried out to a light guide 
ite 103 by two reflection in respect of a multilayer. Henceforth, like the 1st example, it is changed into P polarization 
Jit 505 by the 1/4- wave film 113 and the reflecting plate 1 14, the prism sheet 109 is penetrated, and it is used as a 
Jiting light. 

334] Thus, thin display can be realized, without according to this example, not making the number of parts increase 
giving polarization segregation to a prism sheet, and making the thickness of display increase. In addition, it cannot 
overemphasized that it is possible to remove the 1/4-wave film 113 combining the 2nd example also in this 

ample, and to add the diffusion board 201 . 

335] Drawing 6 is drawing explaining the composition of the display concerning the 5th example of this invention, 
this example, the PBS pillar-shaped object 601 is arranged between the optical paths which carry out incidence to a 
;ht guide plate 103 from the fluorescence pipe 101 . The reflecting mirror 603 is formed in the undersurface of the 
JS pillar-shaped object 601 of aluminum vacuum evaporationo etc., and the 1/4-wave film 604 is arranged at the 
lorescence tubeside which is optical plane of incidence. The composition of a liquid crystal panel lighting field 
nsists of the lower shell reflecting plate 1 14, the light guide plate 103, a prism sheet 109, and a 1/2-wave film 111. 
036] Although the 1/4-wave film 604 is penetrated, since it is unpolarized-light light, the unpolarized-light light 605 
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rich carried out outgoing radiation from the fluorescence pipe 101 does not receive a polarization conversion 
eration. In the multilayer interference side 602, a primary wave 606 penetrates the light which carried out incidence 
the PBS pillar-shaped object 601 , and carries out incidence to a light guide plate 103. S wave 607 is reflected. The 
nsmitted primary wave 606 receives the total reflection in a light guide plate 103, condensing with the prism sheet 
9, and polarization rotation with the 1/2 -wave film 111, and is used as a lighting light. Since the reflection between 
: parts within these parts is specular reflection mostly, P polarization light is effectively used with polarization light, 
thout reducing most of the degree of polarization. 

)37] On the other hand, it is reflected by the mirror plane 603, and is again reflected in respect of [ 602 ] multilayer 
erference, and outgoing radiation of reflected S wave 607 is carried out to a fluorescence tubeside. Under the present 
cumstances, it will be used as a lighting light like the primary wave 606 which penetrated PBS601 this time since it 
5 changed into a primary wave 609 in case it is reflected by the tubular surface of the fluorescence pipe 101, and the 
lector 102 although the 1/4-wave film 604 is changed from the linearly polarized light of S component to the 
cular polarization of light at the time of passage, and the 1/4-wave film 604 is penetrated again, and carried out 
ddence to the light guide plate 103 and which carried out incidence to the direct light guide plate. Therefore, it is 
ssible to raise efficiency for light utilization with the composition in this example. 

)38] Moreover, it is also possible to take the composition which combined this example and the l-4th examples, 
ider the present circumstances, it cannot be overemphasized that it is necessary to make it become the arrangement 
which the transmitted light polarization component of the polarization component which carries out outgoing 
liation from the PBS pillar-shaped object 601, a PBS sheet, or a prism sheet with polarization isolation corresponds. 
)39] D rawin g 7 (a) is drawing having shown the composition of the display concerning the 6th example of this 
/ention. In addition to the composition of the 5th example in drawing 6 , composition in this example is 
aracterized by pinching the 1/2-wave film 701 between the PBS pillar-shaped object 601 and a light guide plate 103. 
case incidence of the primary wave 609 which carried out outgoing radiation of the PBS pillar-shaped object 601 is 
Tied out to a light guide plate 103, it is changed into S wave 702 by the 1/2-wave film 701 with which the phase 
iding shaft became the direction of 45 degree to the primary wave 609. Moreover, similarly, if the linearly polarized 
ht of the direction of 2theta which contained both the components of a primary wave and an S wave when taking the 
ase leading shaft in the direction of theta, although illustration was not carried out inserts a 1/4-wave film instead, 
iptically polarized light or the circular polarization of light will be acquired. 

)40] Thus, the polarization state of the light which can be made to carry out incidence of the light which had 
>itrary polarization components between the PBS pillar-shaped object 601 and the light guide plate 103 by inserting 
; 1/2-wave film or 1/4-wave film which is a polarization sensing element into a light guide plate, and carries out 
:idence to the prism sheet 1 09 can be designed and optimized freely. 

)41] Moreover, since this example must make the polarization direction which carries out incidence to a light guide 
ite intersect perpendicularly mutually as shown in drawing 7 (b) when a fluorescence pipe is formed in each of the 
ection of a long side of a screen-display field, and the direction of a shorter side, or when a L character type 
torescence pipe is used, it is necessary to make one side into the 5th example [ in / this example or dramngj6 / the 
iS pillar-shaped object 601, and ]. / this example in which polarization conversion after outgoing radiation 
)42] Drawing 8 is drawing having shown the composition of the display concerning the 7th example of this 
/ention. This example is characterized by changing the position of the 1/4-wave film 604 between PBS601 and a 
lector 102 into the front face of the fluorescence pipe 101 and a reflector 102 to the 5th example shown in drawing 
taking such arrangement - the 5th example - said - the effect which is 1 is not only acquired, but since the 1/4- 
ive film 604 has stuck to the reflector, in case light passes along the inside of the 1/4-wave film 604 twice at the time 
incidence and reflection, a transparency field serves as the almost same portion Therefore, it is possible to raise a 
larization conversion efficiency by optimizing the property of the 1/4-wave film 604 for every each part grade. 
343] Drawing 9 is drawing having shown the composition of the display concerning the 8th example of this 
/ention. As this example was shown in drawing as compared with the 5th example in drawing^ , the 2nd page of the 
lltilayer interference side 602 of PBS601 was established. The number of times of reflection of S wave 607 which it 
reflected in comparison with the 5th example, and carries out re-incidence to a fluorescence tubeside by considering 
this composition can be reduced once, and it becomes possible to suppress the optical strength reduction at the time 
reflection. 

344] Drawing 10 (a) and (b) are drawings showing the composition of the display concerning the 9th example of this 
/ention. In this example, the light guide control object 1001 which controls the degree distribution of incident angle 
light which carries out incidence to a light guide plate 103 between the optical paths which carry out incidence to a 
'Jit guide plate 103 from the fluorescence pipe 101 proper is arranged. This light guide control object 1001 possesses 
3 mirror plane 1004 in the multilayer interference side and the vertical section which have polarization isolation in 
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5 optical outgoing radiation side 1003. 

)45] It is the example for which drawing 1 0 (a) used the convex type light guide control object, and drawing 10 (b) 
3d the concave light guide control object. The light guide control object 1001 has the function which controls the 
gree distribution 1002 of incident angle at the time of carrying out incidence of the light from the light source to a 
ht guide plate 103 to the proper angular distribution which total reflection produces, as shown in drawing 1 1 (a) and 
I. The degree distribution of incident angle is determined by the refractive index of the light guide control object 
01, and the angle of the optical outgoing radiation side 1003. 

D46] At this example, by establishing a multilayer interference side in the optical outgoing radiation side 1003, after 
lecting in respect of [ 1 004 ] a reflecting mirror, reflected S wave 607 is changed into a primary wave 606 by 2 
les transparency of the 1/4-wave film 604 like an example 5, and carries out incidence to a light guide plate. Here, 
ice a multilayer interference side does not contribute about control of the direction of optical outgoing radiation 
lich is the function of an original light guide control object, it is possible to make one light guide control object have 
ight guide control function and polarization isolation. 

347] Thus, it becomes possible to have a light guide control function and a polarization conversion function by 
cing the composition of this example, without causing increase-ization of a member or equipment compared with the 
nventional composition. Moreover, in this example, even if it inserts the position of the 1/4-wave film 604 between 
lectors 1 004 from the position of drawin g 10 (a) and (b), the same effect can be acquired. In this case, since the light 
lich carries out incidence to a reflector 1004 serves as oblique incidence from the multilayer interference side 1003, 
s necessary to optimize a retardation so that it may become a 1/4-wave film to these oblique incidence component 
iht. 

348] Drawing 12 (a) and (b) are drawings explaining the composition of the display concerning the 1 0th example of 
s invention. It is characterized by giving polarization isolation to the light guide control object 1001 of the method 
rich establishes an oblique incidence side in an optical incidence side, and controls the incident angle to a light guide 
ite by this example. In this example, the 1/4-wave film 604, the protective layer, and the multilayer interference side 
jre formed in the oblique incidence side 1003 one by one from the light source side. 

349] Although the operation in this composition and its effect are the same as the 9th example, since the 1/4-wave 
m with a polarization conversion function is almost in contact with the multilayer interference side with polarization 
)lation, it becomes possible to circular-polarization-of-light-ize the reflected S wave efficiently. Moreover, since near 
the distance reflected by the 1/4-wave film 604, the fluorescence pipe 101, and the reflector 102 can be carried out, 
2 optical strength reduction by reflection can be suppressed. 

350] It is possible to use it combining the 1st - the 4th example about the 10th composition of the 6th - an example of 
s invention described above as well as the 5th example. Drawin g 13 is drawing explaining the composition of the 
splay concerning the 1 1th example of this invention. The feature of this example is characterized by establishing the 
:>ss-section serrated knife-like crevice 1201 in the lower part of a light guide plate 103. The principle of the 
larization separation in this example uses refraction in the interface in the angle expressed with brewster's-angle 
3taB =tan-l (n2 / nl) (n2 : nl : an incidence side medium refractive index, outgoing radiation side medium refractive 
iex), and reflection. 

051] The light 1202 which carried out outgoing radiation of the fluorescence pipe 101 is unpolarized-light light, and 
:idence of it is carried out to a light guide plate 103, and it repeats total reflection. If this light carries out incidence to 
2 crevice 1201 established in the lower part of a light guide plate 1202, since the incident angle to an interface will 
parate from a total reflection field, after it carries out outgoing radiation from a light guide plate 103 and an outgoing 
iiation angle is controlled by the prism sheet 109 by the proper angle, the 1/2-wave film 1 1 1 is penetrated, and it 
comes lighting light. At this time, polarization separation can be performed by controlling the relation between the 
gle of a crevice, and the incident angle of light proper. Hereafter, this portion is explained in full detail. 
052] Drawin g 14 is drawing having expanded and shown the crevice 1201 established in the transparent material 103 
d the lower part in drawi ng 1 3 . The case where the unpolarized-light light 1301 carries out incidence at an angle of 
pha to a light guide plate base is considered. If the degree of incident angle to the light reflex interface 1306 of a 
gvice has accomplished thetaB at this time, although about 15% of an S wave component will be reflected, a 
imary-wave component is penetrated mostly altogether. Since the degree of incident angle to the up interface of a 
;ht guide plate 103 serves as angle conditions used as total reflection, reflected S wave 1302 carries out outgoing 
diation of the light guide plate, and is used as a polarization lighting light. 

053] On the other hand, although all about 85% of S wave components which penetrate the light reflex interface 
•06, and primary- wave components 1303 once carry out outgoing radiation of the light guide plate, after reflecting by 
rect or the reflecting plate 1 14, it will receive polarization selective reflection in an interface 1307 in reentry putting 
td the light reflex interface of an adjoining crevice, or will repeat total reflection on a light guide plate base or the 
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per surface. When becoming total reflection, the conversion for an S wave component from a primary- wave 
nponent arises suitably by repeating slanting reflection to the polarization direction. Moreover, when conversion of 
: polarization by reflection is not fully performed, lambda/2 film may be prepared in an interface 1307, and 
iarization may be rotated, or unpolarized-light light may be formed as the weak diffusing surface. Thus, it becomes 
jsible by preparing the crevice of the optimal angle component for a light guide plate base to take out a high lighting 
ht of degree of polarization efficiently. 

)54] When a polymethylmethacrylate (PMMA) is used as a light guide plate material and an optical outgoing 
liation side is made into air (refractive index 1 .0) since a refractive index is about 1 .5, the range of the degree alpha 
incident angle of the light 1301 which repeats total reflection is 0 degree < alpha< 48.2 degrees. Therefore, what is 
:essary is just to set desirably 14.3 degrees < theta< 56.3 degrees of angles theta which the interface 1306 of a 
:vice and the light guide plate lower flat-surface section accomplish as a 26.3 degrees < theta< 36.3 degrees field, in 
ler for one component of the light in this range to accomplish the relation between an interface 1306 and brewster's- 
gle thetaB. 

)55] Moreover, since a refractive index is set to about 1.6 when a polycarbonate (PC) is chosen as a light guide plate 
terial, it is good to make 16.0 degrees < theta< 58.0 degrees into 28.0 degrees < theta< 38.0 degrees desirably from 
iegree < alpha< 51.3 degrees conditions. It is possible to obtain the lighting light which has a uniform illuminance 
i degree of polarization over the whole lighting field surface by choosing a crevice including an optical outgoing 
liation side as this angle range, and optimizing the height of the crater of a crevice. 

)56] In addition, this example can be applied, combining suitably either of the l-4th examples, and either of the 5- 

th examples, combining either of the l-4th examples, or either of the 5-1 0th examples. 

)57] 

Efect of the Invention] It is returned to a transparent material side, and unpolarized-light light is formed, without non- 
nted polarization light being absorbed by the polarization separation element while carrying out outgoing radiation 
the polarization light for which it asks among the light which carried out outgoing radiation from the emitter 
wording to [ as explained above ] this invention as a lighting light, or it is changed into a desired polarization 
nponent, and incidence is again carried out to a polarization separation element. For this reason, display with 
iciency for light utilization higher than before is realizable conventionally as a flat-surface type liquid crystal display 
rich it is absorbed with the incidence side polarizing plate of a liquid crystal panel, and the optical component which 
5 not used as a lighting light is effectively used as a lighting light, therefore uses polarization light. 
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roposed Amendment] 

laim(s)] 

laim 1] Emitter, 
splay screen, 

te polarization separation element which penetrates the 1st linearly polarized light component among the light from 
5 aforementioned emitter, and reflects the 2nd linearly polarized light component, 

splay characterized by providing the reflective member which reflects the 2nd linearly polarized light component 
fleeted with the aforementioned polarization separation element, and is returned to the aforementioned polarization 
paration element. 

laim 2] The aforementioned reflective member is display according to claim 1 characterized by changing the 
Drementioned 2nd linearly polarized light component into the aforementioned 1st linearly polarized light component, 
laim 3] Display according to claim 1 characterized by the aforementioned display screen being a liquid crystal panel. 

!laim 4] Display according to claim 1 characterized by providing a polarization sensing element between the 
orementioned display screen and the aforementioned polarization separation element. 
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aim 5] Emitter, 
;play screen, 

2 polarization separation element which penetrates the 1st polarization component among the light from the 
rementioned emitter, and reflects the 2nd polarization component, 

posite arrangement is carried out at the aforementioned display screen, and the reflective member which has the 
icavo-convex side which has an inclined plane in the incidence side of the light from the aforementioned emitter is 
>vided. 

e aforementioned inclined plane is display characterized by accomplishing the degree of tilt angle whose incident 
;le of the light from an emitter is near the brewster's angle. 
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